It is well known that to construct the generating polynomials of higher power residue codes over finite fields is difficult. This paper gives explicit expressions of generating idempotents of quintic residue codes over the binary field. Using the result obtained, one can construct the generating polynomials of quintic residue codes over the binary field by computing the greatest common divisors of these generating idempotents and the polynomial 1 n x  with computer software such as Matlab and Maple.
Introduction
In many digital applications like computer memory, data storage media, satellite and deep space communications, error coding is used. Prange introduced the class of quadratic residue codes in 1958 [1] . It is a nice family of cyclic codes that has approximately 1/2 code rates, tends to have high minimum distance and includes some Hamming codes and Golay codes. Idempotents of quadratic residue codes were discussed in Chapter 16 of [2] .Decoding algorithms for quadratic residue codes were still interesting [3] . There are various generalizations of quadratic residue codes. Charters [4] provided a generalization of binary quadratic residue codes to the cases of higher power prime residues over the finite field of the same order. Higher power residue codes and forms of generating polynomials of these codes were proposed in [5] [6] [7] [8] [9] .Generating polynomials of higher power residue codes are factors of 1 n x  . Generally speaking, it is difficult to factor the polynomial 1 n x  over finite fields. In [7] [8] , generating idempotents of cubic and quartic residue codes over the fields 2 F and 3 F were given. In [9] , generating idempotents of cubic residue codes over the field 4 F were given. This paper gives generating idempotents of quintic residue codes over the binary field 2 F . Thus, the generating polynomials of quintic residue codes over the binary field can be obtained by computing the greatest common divisors of these generating idempotents and the polynomial 1 n x  with computer software such as Matlab. The rest of this paper is organized as follows. In Section 2 we give some preliminaries. Generating idempotents of quintic residue codes over the binary field are given in Section 3. Finally, summary is given in Section 4. In the following we assume that p is an odd prime and  is a primitive element of the finite 
Preliminaries
field p F . Let   Z k F R P tk    | 0  ,   Z k F R P tk     | 1 1  ,          01 11 p t x x g x g x     and       2 j jj r j rR g x x F x       for 0,1, 2, , 1 jt  .
Definition 2. [7]
The t -th residue codes Proof. The proof is similar to that of Lemma 9 in [7] .
Ex and 0 () Ex are respectively the generating idempotents of the t -th residue codes 0 C and 0 C , and
are respectively the generating idempotents of the t -th residue codes 11 ,, t CC  .
2.
are respectively the generating idempotents of the t -th residue codes 11 ,, t CC  . Proof. The proof is similar to that of Lemma 10 in [7] .
Generating Idempotents of the Quintic Residue Codes
and 2 be a quintic residue modulo p .Let
Be quintic residue codes. Then: 1) The set of generating idempotents of the quintic residue codes 2) The set of generating idempotents of the quintic residue codes . By lemma 7,the set of generating idempotents of the quintic residue codes 
x e x  . By lemma 6 we get that the generating idempotent of the quintic residue code 0 C is
. By lemma 7,the set of generating idempotents of the quintic residue codes
1, e x e x e x         , 
By solving system of linear equations in 5 unknowns 1 mod5  2 mod5  3 mod5  4 mod5 , , , ,  .
Summary
This paper gives generating idempotents of quintic residue codes over the binary field. The generating polynomials of quintic residue codes over the binary field can be obtained by computing the greatest common divisors of these generating idempotents and the polynomial 1 n x  with computer software such as Matlab and Maple.
